Introduction
In 2017, 36.9 million people worldwide were living with HIV, 940,000 died of AIDS and 1.8 million were newly infected, including in Europe and Switzerland [1] [2] [3] . In recent years, national and international organizations have developed strategies to fight this epidemic. The "90-90-90" strategy of the joint United Nations program on HIV/AIDS (UNAIDS) aims to achieve the following goals: "90% of people living with HIV know their status, 90% of people living with HIV who know their status are receiving antiretroviral treatment (ART) and 90% of people on treatment have suppressed viral loads". This would mean healthier patients and potentially the end of the HIV epidemic [4] .
Indeed, ART not only improves the quality of life and the life expectancy of infected people, but also prevents onward transmission of HIV [5] . Accordingly, the World Health Organization (WHO) and UNAIDS recommend enlarged screening to better detect HIV infection and to treat every infected person as soon as possible after diagnosis, irrespective of his/her degree of immunodeficiency [4, 6] . In Switzerland, a recent study estimated that only 81% of people infected with HIV are aware of their status, showing that the UNAIDS "90-90-90" target has not been reached [7] . In 2015, the Swiss Federal Office of Public Health published guidelines for targeted HIV screening by physicians [8] . Besides clinical situations, these guidelines also mention epidemiological risks, such as a sub-Saharan African origin, that should motivate HIV testing. This policy implies contact with a physician and does not consider the systematic offer of HIV testing to migrants arriving in Switzerland. Indeed, unlike tuberculosis, HIV is rarely part of national screening programs for infectious diseases among migrants arriving in Europe [9] .
The present study investigates the feasibility of a voluntary HIV screening program for forced migrants, who constitute one of the populations identified as at risk in Switzerland, together with men who have sex with men (MSM), drug injectors and sex workers [3] . Indeed, migration increases people's vulnerability to HIV. Sexual violence and rape are more frequent during migration, and the disruption of social and family norms results in riskier sexual behaviours [10] . Furthermore, access to health care and HIV screening is problematic for asylum seekers because of costs, language barriers and uncertain socio-economic status, which can dissuade them from being tested [11] . 
Intervention
During these two periods, every newly arrived adult (>16 years), non-pregnant asylum seeker was given information about the possibility of a free-of-charge HIV screening test that was done during routine visits already in place for this population in both cantons. Pregnant women underwent routine HIV screening during their follow-up by gynaecologists. For willing participants, HIV screening was performed with a 4 th generation diagnostic test (Elecsys HIV combi PT, Roche Diagnostics). All those who accepted the screening completed HIV testing. This was in addition to screening for hepatitis B, which was already in place in these two cantons.
In Valais (VS), asylum seekers were seen two to three times over a three month period by nursing personnel from the Department of Infectious Diseases of the Central Institute to update their vaccines. Prior to their visit, asylum seekers received a written information sheet translated into several languages (French, German, English, Arabic, Tamil and Tigrinya) explaining the possibility of undergoing voluntary HIV testing. Those willing to take the test signed the consent form and filled in a brief questionnaire. Serologies were performed in a single hospital laboratory. Negative serological results were given at the second visit. Participants with positive serologic results were given their test results within two days by infectious disease physicians who took care of them with counselling, additional examinations and antiretroviral therapy.
In Vaud (VD), nurse practitioners from the Vulnerable Population Centre of the Department of Ambulatory Care and Community Medicine conducted a 30-minute comprehensive interview with each new asylum seeker with the help of an interpreter to determine their medical needs. They then updated their vaccines, completed a questionnaire and obtained oral informed consent for HIV screening. For those who reported having unprotected sexual intercourse, a follow-up appointment was arranged to facilitate repeat HIV testing in three months' time. Trained nurses informed participants of their results within two days, and arranged an appointment with an infectious diseases physician on the day of this information for those who tested positive for HIV. Serologies were subcontracted to different laboratories, depending on the location where the asylum seekers lived.
Statistics
Anonymized data were entered into an electronic database. They included gender, age, civil status, country of origin, result of HIV test, and the canton in which it had been performed. Differences between those who accepted the test and those who did not were first analyzed using a T-test, Fisher's exact test or Chi-squared test as appropriate. Variables with a significant p value in univariate analysis were entered as covariates in a logistic regression model for multivariable analysis of the factors associated with the acceptance of HIV screening. Statistics were performed with Stata software (Stata Corp. LCC, Texas, USA). All tests were two-tailed. P <0.05 was considered significant.
Results
In total, 807 asylum seekers were offered HIV testing: 451 (55.9%) in VS and 356 (44.1%) in VD. Table 1 shows their characteristics. The most frequent countries of origin were Eritrea (37.04%), Afghanistan (9.88%), Syria (9.88%) and Somalia (7.28%); 60.8% came from sub-Saharan Africa. Five hundred and three (72%; VS 285/451, 63% vs VD 298/356, 84%) accepted the HIV screening test. Table 2 shows the results of univariate analysis. In comparison to asylum seekers who did not accept and undergo HIV screening, those who did were younger (27.6 vs 28.7 years old; p = 0.046), more often male (76.5% of men accepted vs 65.5% of women; p <0.001), more often of subSaharan African origin (77.5% accepted vs 64.1% for other origins; p <0.001) and arrived more often in VD than in VS (83.7% accepted vs 63.2%; p <0.001). Civil status was not significantly associated with the acceptance of an HIV screening test. Table 3 presents the multivariable logistic regression analysis assessing factors associated with acceptance of HIV screening. Male gender, sub-Saharan African origin and arriving in VD remained independently associated with the acceptance of HIV screening. In contrast, age was no longer significantly associated with testing acceptance.
Seven asylum seekers (0.87%) were diagnosed HIV positive by the screening, five of whom had been previously diagnosed with HIV. Their mean age was 33.7 years (range: 22-51), four were women, five were of sub-Saharan African origin.
Discussion
As found in other countries according to a recent systematic review by Seedat et al. [9] , this pilot study revealed that the majority of asylum seekers arriving in two Swiss cantons decided to undergo HIV screening when offered a free-of-charge blood test coupled with screening for hepatitis B. Indeed, 72.2% took the HIV test in our study compared to a median uptake of 81.5% (range: 77.1-96.8) in studies from England and Belgium reviewed by Seedat et al. [9] . However, according to this comprehensive review, most screening programs focus on tuberculosis and few data are available for HIV. The Swiss canton of Geneva initiated a voluntary counselling and testing program for HIV in 2007, but to our knowledge its results have not been published [12] . A recent study found no HIV infection among 107 Eritrean refugees newly arrived in Switzerland [13] . Compared to previous findings from England and Belgium, where screening detected HIV in 1.20% to 4.81% of migrants [9] , few infected persons were found in our study (0.87%). These could rapidly be seen by infectious diseases physicians and start antiretroviral The four variables found to be significant in univariate analysis (table 2) were used as covariates: age, sex, origin and canton therapy (ART), or could avoid a prolonged interruption to ART and medical follow-up if they already knew they were HIV-positive.
Interestingly, those coming from regions known for a high prevalence of HIV infections (i.e. sub-Saharan Africa) were more likely to accept HIV screening. Such a program could thus help to improve compliance with current international and Swiss guidelines, providing vulnerable populations at risk of HIV with quicker and better access to healthcare and contributing to the 90-90-90 policy aiming at ending the HIV epidemic. It would also help to avoid late diagnosis of HIV, a common problem in migrants living in Europe, particularly among women, as showed in a recently published study [14] . Indeed, we found that women were less likely than men to accept HIV screening. Thus, ways to increase the proportion of migrant women arriving in Switzerland who accept HIV testing should be explored in future research in order to facilitate their early access to ART. Routine screening for HIV in asylum seekers does not guarantee long-term access to ART for those who must return to their countries of origin. However, ART is increasingly available around the world and those living with HIV aware of their status tend to reduce risky sexual behaviour [15] .
This study also revealed differences between the two systems studied. In the canton of Vaud (VD), an individualized and comprehensive medical interview in the presence of an interpreter took place for each asylum seeker and oral consent was obtained. In the canton of Valais (VS), multi-lingual information forms were provided before medical visits for vaccine catch-ups, done without interpreters, and written consent was obtained. Although a larger proportion accepted HIV testing in VD compared to VS, the latter performed approximately as well as the former during the first months of the study and was easier to implement. Notably, due to a misunderstanding, some asylum centres interrupted the distribution of the information forms, resulting in a drop in screenings (from close to 80% to about 50%). Ef-forts are needed to inform asylum seekers about the possibility of being screened for HIV. Once they know about it, most of them would opt for it. Achieving a genuinely informed consent in this population may be challenging. Indeed, obtaining a written consent implies reading abilities, whereas oral consent may be influenced by the person asking for it or by the interpreter. Perhaps an intermediate model between the high performing, resource intense VD system and the VS system may be the best strategy for regions with limited resources. Moreover, according to a recent systematic review of different testing strategies in Europe, a rapid HIV testing approach, which was not used in our study, may improve access and uptake of testing in migrants and be more cost-effective [16] .
This study has some limitations. Firstly, it was conducted in two cantons only. Although it allowed for comparison of the HIV screening intervention in two different systems, these two cantons may not be representative for Switzerland or for other countries. Secondly, the prevalence of HIV-infected persons among newly arriving asylum seekers in our study and their characteristics may not be representative for various reasons. Indeed, about 30% of asylum seekers did not undergo HIV screening and some among them might have declined the offer because, despite being at risk, they feared a positive test result, as a study from Belgium showed in sub-Saharan African migrants [17] . In addition, there are temporal and geographic variations in the origins of migrants arriving in host countries and the results of this study may have been different elsewhere or at another time. Moreover, this study targeted only officially registered asylum seekers. Other migrants may present different characteristics and risks.
Screening for HIV is feasible for asylum seekers arriving in Swiss cantons. It is fully justified from both ethical and public health perspectives. Health authorities should analyze ways to implement a sustainable voluntary HIV testing program in this vulnerable population.
